This article examines the various forms and strategical options that are found and employed when merging companies of any size with medium-sized technological companies, with a view to understanding what outcomes are involved. This research paper is based on a sample consisting of 5 738 mergers and acquisitions transactions in the high-tech sector, particularly those involving innovative companies with technological interests. The aim of this research is to show how these strategic manoeuvres operate, using a multi-criteria analysis chart that includes the size of the company, the level of participation, the nature of diversification, the duration of transactions and value ratios. In this way, the research will help to provide better understanding of the characteristics of these technological merger acquisition operations, creating a typology of operations and manoeuvres and correcting some of the beliefs commonly held.
Introduction
Research into merger acquisitions is regularly investigated by researchers and practitioners, particularly with regard to the challenges, the underlying strategic motivation and the integration policies followed. There are a great many works that examine the lines of development (diversification, vertical integration, specialisation) and strategic process management (decision-making, negotiation, integration within the new body). Nonetheless, although the motivation for mergers of this nature may have been dealt with in academic literature, there are still many questions to be answered concerning the methods and practical conditions involved in this regrouping. This is particularly the case when the features of these newly grouped companies include mismatches of size and information combining to create innovation.
After briefly recapping the topic of our research and the questions it raises (1), we shall present our sample group (2) followed by the main findings from its descriptive analysis (3). We shall then provide a more searching investigation into the methods of "takeover" that are revealed by 5 acquisitions modes. We shall examine whether they are influenced by the size and nature of diversification and look into the link between certain fundamental characteristics of the transactions and the type of diversification sought (4). Our work shows the diversity and complexity of transactions in this beacon sector of the economy. Our approach, based on multiple criteria, helps us to highlight certain specific features that are peculiar to the international diversification of companies, particularly small companies.
The Challenges of Strategic Mergers in the High-tech Sector
We hardly need to remind ourselves that research and development is a key factor of success, but there are other reasons encouraging businesses to seek partners with whom and thanks to whom they may acquire new intangible assets (know-how, skills). These include costs relating to R&D, the uncertainties linked to technological change and the difficulties in maintaining the expertise in numerous technological fields (Granstrand & Sjolander, 1990) . Small and medium-sized enterprises (SMEs) can benefit from an alliance with large companies in a system of complementary strategic nature. This is why a great many works have examined the development of innovative companies in the context of technological mergers with major corporations (Luypaert & Huyghebaert, 2007; De Man & Duysters, 2005; OCDE, 2000) . These research works look into the specific nature of strategically interdependent relationships within the framework of mergers, relationships characterised by an appreciation of the organisational differences and by good management of the variety of information. The focus of the researchers is directed particularly at the ability of the firms to transfer resources and competencies between each other. The same applies to the potential in terms of technological integration and innovation (Aslani & Negassi, 2006) and on growth outlooks (Lee et al., 2001) . However, these kinds of merger do not happen of their own accord and require specific organisational and operational methods for the duration of the process. Indeed, this process of combining businesses presents methods and constraints that must be observed meticulously in order to define them as accurately as possible. Let us think about the difficulties relating to the importance of sharing information. The situation is all the more sensitive when the knowledge circulated is tacit (Coff, 1999; Cohen & Levinthal, 1990 ) and the role of the human asset in the process of value creation is made more important (Holms & Schmitz, 1990) . Various research papers highlight these very organisational and structural risks associated with this type of merger, taking into account the challenges as well as the mismatch of size and information existing between the companies in question (Puranam et al, 2000; Paruchuri et al., 2006) .
Cassiman and Veugelers (2202) put forward the fact that resorting to external growth is part of an approach favouring the acquisition of knowledge, legitimising acquisition in the high-tech field. This phenomenon may be compared with the way a closed innovation system moves to an open innovation system (Chesbrough, 2003) . Reference may also be made to the works of Williamson (1975) , who proposes an efficient innovation process based on the purchase of small innovative companies by large firms. Vermeulen and Barkema (2001) suggest that the acquisition of companies is an effective way of making a technological revival and/or ensuring technological diversification whilst at the same time avoiding the traps associated with the renewed use of the fundamental knowledge held by the company initiating the process. In this approach, Capron and Mitchell (1998) have showed that when the acquisition involves a high degree of transfer of knowledge between the target company and the initiator, this creates rapid development of the R&D competencies of the re-formed organisation in addition to accelerating the market launch of new products.
Although many authors (Salant, 1984; Katz & Shapiro, 1986; Inkpen, 2000) highlight the importance of external growth in the field of high-technology, it has to be admitted that to our knowledge there are very few studies helping to quantify this phenomenon. Inkpen's findings (2000) help us to understand this phenomenon in the context of a specific sector (information technology and communication) in which these transactions appear to represent about one fifth of all operations. Furthermore, Granstrand and Sjölander (1990) appear to suggest that these operations mainly involve major companies purchasing smaller target companies. This article therefore aims to fill in a gap in existing literature by looking at medium-sized acquisitions in the high-technology sector.
Data Collection Procedure and Sample
The data is taken from the SDC Platinum (Thomson Reuters) database that compiles records of acquisition transactions around the world. We have selected share acquisition transactions from the last 20 years of medium-sized high-tech companies worth between 10 and 500 million euros (market values of total equity recalculated on the base of transaction values).
Transactions were used where the target and the acquirer belonged to a high-tech sector (according to the SDC Platinum database list), giving an initial sample of 16,538 transactions. We then eliminated stock repurchase or capital reduction transactions, bringing the total number of transactions to 7 788 acquisitions.
Finally, we eliminated any transactions for which we did not have criteria relating to the size of the acquirer as well as transactions carried out by companies under any specific form of bankruptcy or receivership proceedings. The final sample was thus brought down to 5 738 acquisitions.
For each transaction, the following data were collected: the announcement date, the date the transaction was completed, the percentage of shares held before the transaction, the percentage held after the transaction in addition to the total value of the transaction in millions of dollars and the relative acquisition premium (calculated using the average market price of the target over the 4 weeks preceding the transaction). For each target and each acquirer, we identified the name of the company, the sector code (SDC codification for the high-technology sectors), the country of origin and the name of the sector (SIC classification). Finally we identified data that were specific to the target (annual turnover and operating income (EBIT) in millions of dollars for the year preceding the transaction) and to the acquirer (value of total equity in millions of dollars). Table 1 shows the breakdown of our sample of 5 758medium-sized high-tech acquisition transactions carried out worldwide over the last 20 years. What are the main findings from the statistical processing of our data?
General Characteristics of Medium-sized High-tech Acquisitions
First of all, it may be observed that on average 30% of these High-Tech acquisition transactions also include international diversification. Here, international diversification is measured by comparing the country of origin of the target and the acquirer (code 1 if the countries of origin are different, code 0 if they are the same). This result is in keeping with recent merger-acquisition trends around the world, in which over the last 10 years, cross-border acquisitions have accounted for nearly 36% of transactions (Meier & Schier, 2012) . In particular, we find that these acquisition transactions correspond to a form of sectoral diversification (73%), measured by comparing high-tech sector codes held in the SDC Platinum database (code 1 if the sectoral coding is identical). These results contrast with those obtained from more general data indicating a percentage drop in the number of acquisition transactions incorporating sectoral diversification (Lichtenberg, 1992; Montgomery, 1994) .
Insert Table 1 Here Over the period, the average transaction amount is of 86.62 million dollars. There is no significant size difference between the general case and the case in which the acquisition is linked with international diversification (average transaction of 80 million dollars) or sectoral diversification (average transaction of 87 million dollars).
Figure 1 below illustrates development of these transactions in waves, over the period studied. Where the cyclical nature of the development in waves is known of major listed companies (Gugler, 2003; Rhodes-Kropf & Viswanathan, 2004) , it is interesting to note that this characteristic is also found here in relation to medium-sized companies. As we are dealing with high-technology companies, it may be observed that the tip of the wave relates to the period 1998-2001, the peak of the internet bubble. We therefore have here concurrence between the wave observed on the market in general and the trends seen in medium-sized acquisitions in high-technology sectors.
Insert Figure 1 Here Table 2 presents the geographic distribution of these transactions by identifying the acquirer's country of origin. We must highlight the strong domination of the United States in this field, that far exceeds the GDP ratios between the countries. Analysis of the country of origin of the targets (not listed) shows the high correlation between the principle acquirer countries and the principle target countries. The internationalisation associated with these operations is thus very tightly linked to intra-zone transactions and mainly, to intra-OECD transactions.
Insert Table 2 Here Finally, table 3 presents the principle sectors of origin of the initiating companies. The first 8 acquirer sectors represent almost 90% of the operations (Business Services; Pre-packaged Software; Telecommunications; Electronics and Electronic Equipment; Drugs and Pharmaceuticals; Measuring, Medical and Photographic Equipment and Clocks; Computer and Office Equipment; Communications Equipment).
Insert Table 3 Here
Main Results
In addition to the general findings with regard to the operation outcomes and the initiators, we hope to decipher the main acquisition methods in the high-technology sector. To this end, we shall examine the various takeover strategies implemented as well as the types of diversification involved.
Takeover Strategical Options
There are several possible takeover strategies. Our results would suggest 5 possible strategical options (figure 2) characterised by the percentage of control before and after the transaction. From our sample we shall then distinguish 5 takeover options: option 1 with direct takeover (one phase) that consists in taking immediate control of the target from zero %; option 2 consisting of a takeover in two phases (takeover of the target after an initial acquisition of holdings); option 3 consisting in an initial acquisition of holdings ; option 4 is a consolidation of the holdings' acquisition without a majority takeover and option 5, unlike 4, consists in consolidating control, possibly to the extent of a 100% takeover of the target.
Insert Figure 2 Here
One of the major characteristics of the high-technology sector appears to be the dominant nature of option 1 that represents over 75% of the situations. The move through an intermediate situation of holdings' acquisition only represents 8% of cases (option 2). Options 3, 4 and 5 represent 6%, 5% and 7% of situations respectively. The most commonly represented case is the movement from 0% to 100% of the target, representing over two-thirds of acquisition transactions of our total sample.
Insert Figure 3 Here
We now propose to make a further breakdown of these takeover methods according to the size of the transactions and the nature of the associated diversification. The size of the transactions is studied here by crossing the size of the target with the size of the acquirer. Figure 4 gives us the breakdown of transactions per size. The target companies have been divided into quartiles, taking as criterion the size of the market value of total equity estimated using transaction values. Thus, 25% of transactions relate to target companies whose value is between 10 million and 26.72 million dollars inclusive. The second quartile involves target companies valued between 26.72 million and 63.9 million dollars inclusive. The third quartile includes transactions up to 162.25 million dollars. The initiating companies (acquirers) have been regrouped taking the same thresholds in order to obtain comparable groups of corporate transactions. Table 4 presents the results obtained. We note that for small transactions (group 1 of acquirers and group 1 of targets), option 1 is followed practically exclusively (9 cases out of 10). We observe that, in the case of a strategy involving international diversification, this strategy is followed even more so, representing almost 96% of cases. Contrary to this, for very large scale transactions (group 2 of acquirers and group 2 of targets), option 1 only represents 63.6% of cases. Moreover, for this group of transactions, the use of option 1 falls to 55% for cases involving international diversification. These two observations are arguments for differentiated risk management when it comes to international acquisitions. In our sample, the small structures appear to favour management through rigid managerial control involving a total takeover, whereas the larger companies seem to opt for risk management that is more along the lines of financial management.
Insert Table 4 Here
We can also notice that, when small structures (acquirer group 1) are interested in larger targets with a desire for international diversification (target group 2), their behaviour tends to resemble that of the larger entities (acquirer group 2), with only 60% opting for option 1 and wider diversity of the other strategies. Where international diversification appears to play a major role in the methods of risk management for High-Tech acquisitions, sectoral diversification seems to promote "standardisation" of behaviour by reducing the spread of strategies implemented in accordance with size. The paragraph below aims to examine more deeply the impact of the diversification sought (international or sectoral) on the risk management methods of these operations.
The Impact of the Diversification Types on the Characteristics of the Operations
To characterise the operations, we have used the four following assessment criteria: The duration of the acquisition process estimated in number of days between the announcement date and the completion date, the average acquisition premium noted (calculated using the average market price over the 4 weeks preceding the announcement), the ratio, Total Equity Value / Turnover of the target and the ratio, Total Equity Value / Operating Income (EBIT value) of the target.
For each of these criteria, we distinguish the average observed per size group (acquirer/target) and per type of diversification (no diversification, international, sectoral or double diversification). For each average calculated, we specify in italics the number of operations concerned. Finally, for each criterion, the average of the total sample per size group is given. We compute two t-test statistics. T-test1 is testing mean differences for each size group for a given type of diversification. T-test2 is testing mean differences for each type of diversification for a given size group. Statistical significance levels at 5% and 1% are denoted by (*) and (**) respectively. Table 5a and 5b show the results obtained.
Insert Table 5a Here
The average length of time between the announcement and completion dates is 69.6 days. We can see that this period is shorter in all cases when a large-sized acquirer takes over a small-sized target. Conversely, the period is greatly extended when a small-sized acquirer takes over a large-sized target. International diversification tends to shorten the length of the implementation period, whereas sectoral diversification appears to have no significant effect on this criterion. Here we find another difference between sectoral and international diversification. The shortened time periods may be interpreted in different ways: better upstream preparation of the transaction and/or greater desire to push the takeover through. The average acquisition premium observed is 51.5%. The average control premium worldwide for the period 1999-2011 is around 20% (Meier & Schier, 2012) . There is a very great difference observed, reflecting both the size of the transactions and the level of risk associated with the high-technology sector. Moreover, the results obtained show that the combination of technological risk, international risk and risk related to the size of the operators leads to the observation that, in this kind of configuration, there is an average control premium of over 90%. Sectoral diversification is linked to a lower level of risk for small transactions and an average risk level for other transactions. The absence of diversification clearly plays a role of technological risk limitation, except in the case of the smallest transactions.
Insert Table 5b Here Table 5b present the results of ratios comparing the total equity market value of the targets with their turnover or operating income (EBIT). The average ratio between total equity value and turnover is 22.6, compared with a worldwide average of 1.23 for the period 1999 -2011 (Meier & Schier, 2012 . Naturally, this reflects the reality of the high-tech sector in which target companies may be re-purchased purely for their technological potential. It should be noted that some results are difficult to interpret because of the extreme sensitivity of this ratio in this particular context (a very low turnover has the effect of mechanically increasing the ratio dramatically). Nevertheless, table 5b highlight the enhanced value of international acquisition transactions, except where small transactions are concerned. The observations may also be interpreted in terms of risk, with the large groups taking more risks on acquisitions with great technological potential, whereas the small structures limit their risk with acquisitions that have a lower value ratio.
Conclusion
This article shows the diversity of objectives sought, of takeover procedures and of management methods relating to merger acquisitions in the high-technology sector. The operations studied mainly fulfil sectoral and international diversification objectives. We have found that almost all the initiating companies are grouped together in 8 sectors, with the great majority operating in the United States. For two thirds of the cases studied, the operating procedure consists in acquiring directly 100% of the target in one single transaction. For transactions carried out by small structures (acquirers and targets), direct takeover accounts for over 90% of cases and is close to 96% if the objective is international diversification. This tends to shorten the time taken to complete the transaction and leads to greater appreciation of acquisition transactions (except for small transactions). However, where the objective is sectoral diversification, size does not appear to be a discriminating factor. We have also seen high acquisition premiums when the risks linked to technology are combined with internationalisation and small size. In addition, this research again shows the necessity of having a multi-criteria approach in order to obtain better understanding of the complexity of the transactions, particularly when themergers involve large companies and small organisations in the high-technology sector. The research suggests the need for a new analysis chart on the practical forms of these mergers and on the risk relationship. 
